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Abstract It was a case study to use as a basic data for efficient the preservation and management of sub-
alpine coniferous forest in national parks. It is based on inhabitation condition of 210 individuals of Abies
koreana Wilson that was found through local investigation in the sub-alpine zone of Jirisan National Park and
Songnisan National Park. It analyzed the effect of the geographical location and topographical features, which
are the basics of location environment, on the growth of A. koreana. The variables related to the growth of A.
koreana are tree height and diameter at breast height. Topographical features include geographical longitude,
altitude above sea level, slope of the mountains, aspect that describes the direction in which a slope faces
and topographical wetness index. Topographical features were extracted through GIS spatial analysis. It used
canonical correlation analysis to estimate whether the two variables groups have related to each other and
how much they are related, if any, and estimated the effect of the geographical and topographical features
on the growth structure of A. koreana using multiple regression analysis. The tree height and diameter at
breast height that represent the growth structure of A. koreana show greater relation to geographical latitude
distribution than topographical feature and the geographical and topographical factors show greater relation to
diameter at breast height than tree height. The growth structure’s variable and geographical and topographical
variable of A. koreana have meaningful relation and the result shows that geographical and topographical
variables explain 18.1% of the growth structure. The variables that affect the diameter at breast height of A.
koreana are geographical latitude, topographical wetness index, aspect and altitude, which are put in order
of statistical significance. The higher the latitude is, the smaller the diameter at breast height. Depending on
the topographical feature, it becomes bigger. The variable that affects the tree height is topographical wetness
index, which was the only meaningful variable. Overall, the tree height and diameter at breast height that are
related to the growth structure of A. koreana are affected by geographical and topographical feature. It showed
that the geographical feature affected it the most. Especially the effect of water among the topographical
features is expected to be bigger than the other topographical factors. Based on the result, it is expected that
geographical and topographical feature is an important factor for the growth structure of A. koreana. Even
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though it considered only the geographical and topographical features and used spatial analysis data produced
by GIS, the research results will be useful for investigating and researching the growth environment of
coniferous forest inhabiting in sub-alpine zone of national parks and are expected to be used as basic data for
establishing measures to efficiently manage and preserve evergreen needleaf tree such as A. koreana.

Key words: sub-alpine coniferous forest, Abies koreana Wilson, GIS, topographical factors, canonical

correlation analysis
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(Kong et al., 2009). @A A= 22 AH(1,050~1,900
m), 2HAE(1,000~1,950 m), B-84F(1,350~1,590 m) 2]
I 7FoRih(1,350~1,420m) 5 S HETHY B4R UY 4 5
Ao} Ao A i FE AAEL Qe AR Sy
ATH(KNPS, 2014). 2| oAt ApAYsl= A &L =
gt 7138 o] =EEIL glo] ofastd AEE9 A EE
Aol FEYALL Sl et 22 ibede
EEXEAY Fdugo| 7hset ALY 27171 v 2+
7] Wizl 237t Evbsdl BE vbsAe] Wl w2 AE
2 QA5 @itk (Lee and Cho, 1993; Koo er al., 2001).
TS I dA4ts FATERe) AT SEEA
(Cho, 1994), LA o|ajF2S ¢1% +HZAHKIm
et al., 1997) 5 7|2 Q-89 ofY e}, gt X437 9
AR (Lee et al., 1997), FAVES] AAZA ¥ W (Kim
and Choo, 2000), 7HA| 2] Az} L3870 A
(Kim et al.,2012) ¥ 2] &= WY1} AiaA 5 AV
o] ALz zkel A A% BES Qg A7 B
%3l Qlth(Song et al., 2014). EFF A|F243t F 7|$H
Shof] g AR ARl dFE F= T2 71 EAR
E sk, o2 Qg AR AYWEt 9 AE &
A, AR B} gt ohFet At o] Foj AL QL
T} (Park and Seo, 1999; Koo et al., 2001; Yun et al., 2010;
Kim and Lee, 2013).
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Fig. 1. The distribution of Abies koreana in Jirisan (left) and Songnisan (right) national park. The black spots ( ®) show the sampling site.
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Fig. 2. The distribution of geographic and topographic variables in Jirisan (left) and Songnisan national park (right). The spots (¢) show the
sampling site.
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Table 1. Canonical Correlation between physical structure variables of Abies koreana and topographical factors.

Standardized canonical

coefficients Canonical loadings Cross loadings
Factor
Canonical Canonical Canonical Canonical Canonical Canonical
function 1 function 2 function 1 function 2 function 1 function 2
Height 0.814 —1.064 -0.074 -0.997 -0.054 -0.199
Physical structure DBH —1.335 0.100 —0.794 —0.608 -0.579 -0.121
variables Proportion of variance 0.318 0.682
Redundancy index 0.169 0.027
Latitude 0.713 -0.716 0.941 -0.097 0.686 -0.019
DEM —0.332 —0.336 —0.724 0.188 —-0.528 0.037
) SLOPE —0.060 0.075 0.206 0.212 0.150 0.042
xﬁzlflr:’hml ASPECT -0.186 -0.557 —0.480 -0.407 -0.356 -0.081
TWI —0.092 —-1.017 —0.124 —0.744 -0.091 —0.148
Proportion of variance 0.339 0.162
Redundancy index 0.181 0.006
Canonical fuction 1 Canonical fuction 2
Canonical correlations 0.729 0.199
Wilk’s lamda 0.450 0.960
Chi-square 163.884 8.299
Degree of freedom 4
p-value 0.000 0.081

el = A &2 A FF (canonical loadings)T} AT A AE
T2 Hede A¥ste b A9 - AP/ 7 Tt
dojt 713t =2E el = DA A EF (cross loadings)
< Table 13} ZTh. Table 104 EZo] U] A
2 5t Al - AFUS] AZYBEY A%t 2749 3
Eeart mauson, o 3 32U 10] $oIH3 2

B}E Holt RO ekttt R WA AEF

2~ Bg
o R

I, A2ATDA L 0.729 (wilk’s L=0.450, x*=163.884,
df=10, p<0.00)22 e} FAR O] AL W
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Table 2. Multiple Linear model between physical structure variables of Abies koreana and topographical factors.

Dep.endent Inde;?endent Estimate Std. error t value Pr(>tl) R-squared Adj. p-value
variables variables R-squared
(Intercept) 889.45702 230.81729 3.854 0.000156%**
Lat_ —25.17236 6.13574 —4.103 5.89E-05%
DBH DEM 0.03487 0.01155 3.019 0.002858% 0.3496 0.3369 <2.2e-16
ASPECT 0.0522 0.01724 3.028 0.002774%*
TWI 2.3032 0.9459 2435 0.01575*
(Intercept) 7.346333 0.644529 11.398 <2e-16%#**
Height ASPECT 0.00291 0.001773 1.641 0.1023 0.03641 0.0271 0.02151
TWI 0.194691 0.08403 2317 0.0215*
significant level : ***q < .01, **a <0.05, *0.<0.1
o ARl GFS UG BUG ATAYY} & AWASE THURS PPTRe} Y $u9 Fu
AFstet(Kim, 1994; Park and Seo, 1999; Koo et al., 2001). AL XAl EAQ d&o] 7 & o2 YEYT
E3] AFA 54 FolA +24HY 3ol tE NP8
aof HlsjA o 2 Aoz qEH YT Az &
H 2 ), Ae] - ABAHA BHS FAURY Al FaF 4
dlo] | o= FZHck
2 eRe FUTY oluatd AE54YS ARHOE S A9 NFH SHUL DR GISE o]l
wAsE Belele o 7|zAEe Beana ABE A} ARE THRY A2E ALY WA} Aon HE, B
AATRA ADATYTUR SATYTUY okud  ATATE FF FATY obmAolA AAFT Yt
oA @A ZAME FAUE (Abies koreana Wilson) 210 A, ] AAEH S AL dtstes o 83k,
AR HALE g vz, JABAY skl §  TAUR 5 ASHYBRL ERH o Belstn HAs
= AEH AR} AFH EAo] e AR ujx 7] fEiA diBE sHste b 7xARR 82 Jos
L 92 BHsAk oS A AV 4w B g
A8 WS 23 W FuAFOR 51, AP S4e
GIS B7HEAHE olgdlel 228 27 9, HLiE,
AR AL APEF 2E] 3 AFFEAR SHHT. F M REFERENCES
29 B SR FES B PHA EAD
BAHLS o] &5, T3 HEAS o] &3slo] AT - XFF Burrough, P.A. and R. McDonnell. 1998. Principles of Geo-
EAMo] AR ARLR nXE 9FS H7EE graphic Information Systems. Oxford University Press,
=t Oxford, UK.

FAUE AZT2E Yl §137 9 $1e A
o] 5279 iEC]- A Y= Exok A@A ol
o 33, A8 - APeAE L1EG FuFI AR
ol o & Z°o& Yehgtt. %L*PLPTA M—‘T%t&#% A
El~7<lﬁ*ﬂfi*% Folet AL AL, A - AFHS
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